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  ﭼﮑﯿﺪه
  ١در دﻧﯿﺎ و  ٠٠٠١در  ١ﺣﺴﻲ _ﻋﺼﺒﻲ، ﺑﺎ ﺷﯿﻮع  ﻧﻘﺺ ﺷﻨﻮاﯾﻲ ﯾﮑﻲ از ﺷﺎﯾﻊ ﺗﺮﯾﻦ ﻧﻘﺺ هﺎي ﻣﻘﺪﻣﻪ و اهﺪاف:
% ﻣﻮارد ٠٧از اﯾﻦ ﻣﻮارد ارﺛﻲ اﺳﺖ. ﻋﻮاﻣﻞ ژﻧﺘﯿﮑﯽ ﻣﺴﺌﻮل  ٠۵%  ﻧﻮزاد در اﯾﺮان، ﻣﻲ ﺑﺎﺷﺪ و ﺑﯿﺶ از ۶۶١در
در ارﺗﺒﺎط ﺑﺎ اﺗﯿﻮﻟﻮژی اﯾﻦ ﺑﯿﻤﺎری  ژن هﺎی زﯾﺎدیﺟﻬﺶ در ﻏﯿﺮ ﺳﻨﺪروﻣﯽ اﯾﻦ ﺑﯿﻤﺎری هﺘﺮوژن ﺑﻮده و ﺗﺎﮐﻨﻮن 
ﺷﻨﺎﺳﺎﯾﯽ ﺷﺪه اﻧﺪ. ﺟﻬﺶ هﺎی ﺣﺬﻓﯽ و ﻣﻀﺎﻋﻒ ﺷﺪﮔﯽ در ژن هﺎی ﻣﺮﺗﺒﻂ ﺑﺎ ﻧﺎﺷﻨﻮاﯾﯽ ﻏﯿﺮ ﺳﻨﺪروﻣﯽ از اﻧﻮاع 
ﺷﺎﯾﻊ ﺟﻬﺶ هﺎی ﻣﺮﺗﺒﻂ ﺑﺎ اﯾﻦ ﺑﯿﻤﺎری ﻣﺤﺴﻮب ﮔﺮدﯾﺪه ﮐﻪ ﺑﺎ روش هﺎی ﺗﻮاﻟﯽ ﯾﺎﺑﯽ ﻣﺮﺳﻮم ﻗﺎدر ﺑﻪ ﺗﺸﺨﯿﺺ 
ﻢ هﺰﯾﻨﻪ و ﻗﺪرﺗﻤﻨﺪ ﺑﺮای ﺗﺸﺨﯿﺺ ﺟﻬﺶ هﺎی ﯾﮏ روش ﺳﺎده، ﻧﺴﺒﺘﺎ ﮐ APLMﻧﯿﺴﺘﻨﺪ. ﺗﮑﻨﯿﮏ 
، ﭘﺮوب هﺎی RCPﮔﺮدد ﮐﻪ ﺑﺮ ﺧﻼف روش هﺎی ﻣﺮﺳﻮم  ﺣﺬﻓﯽ/ﻣﻀﺎﻋﻒ ﺷﺪﮔﯽ و ﺣﺘﯽ ﻧﻘﻄﻪ ای ﻣﺤﺴﻮب ﻣﯽ
ﻓﻠﺌﻮروﺳﻨﺲ اﺳﺘﻔﺎده ﺷﺪه ﺑﺮای هﺮ ﺗﻮاﻟﯽ اﺧﺘﺼﺎﺻﯽ ﺗﮑﺜﯿﺮ و ﺑﺮ اﺳﺎس اﻧﺪازه ﺟﺪاﺳﺎزی ﻣﯽ ﺷﻮﻧﺪ. ﻣﺎ در اﯾﻦ 
ژن  ٣ﻌﻨﯽ ر ارﺗﺒﺎط ﺑﺎ ﻧﺎﺷﻨﻮاﯾﯽ ﻏﯿﺮ ﺳﻨﺪروﻣﯽ ﯾژن ﺷﺎﯾﻊ د ۵ﻃﺮح ﺑﺎ ﺷﻨﺎﺳﺎﯾﯽ و ﺑﺮرﺳﯽ ﺟﻬﺶ هﺎی 
در ﺟﻤﻌﯿﺖ ، APLMﺑﺎ اﺳﺘﻔﺎده از ﺗﮑﻨﯿﮏ  1SFWو ژن  4F3UOP(، ژن 6BJGو  3BJG، 2BJGﮐﺎﻧﮑﺴﯿﻦ)
ﻗﺼﺪ دارﯾﻢ ﻓﺮاواﻧﯽ ﺟﻬﺶ هﺎی اﯾﻦ ژن هﺎ را ﺑﻪ دﺳﺖ ﺑﯿﺎورﯾﻢ ﺗﺎ ﮔﺎم ﻣﺜﺒﺘﯽ در ﺟﻬﺖ ﻣﺸﺎوره  ﺟﻨﻮب ﺷﺮق ﮐﺸﻮر
  در اﯾﻦ ﻣﻨﻄﻘﻪ ﺑﺮداﺷﺘﻪ ﺷﻮد. و ﮐﺎهﺶ ﺷﯿﻮع اﯾﻦ ﺑﯿﻤﺎری هﺎی ژﻧﺘﯿﮏ ﻗﺒﻞ از ازدواج و ﺑﺎرداری
ﻓﺮد ﺳﺎﻟﻢ ﺑﺪون ﺳﺎﺑﻘﻪ ﺧﺎﻧﻮادﮔﯽ  ٠١ﺑﯿﻤﺎر ﺑﺎ ﻧﺎﺷﻨﻮاﯾﯽ ﻏﯿﺮ ﺳﻨﺪروﻣﯽ و  ٠٠١ﺧﻮن ﻣﺤﯿﻄﯽ از : هﺎروش 
ﺑﺮای ﺑﯿﻤﺎران و ﻧﻤﻮﻧﻪ  APLM، واﮐﻨﺶ  AND)ﻧﻤﻮﻧﻪ هﺎی رﻓﺮﻧﺲ( ﺟﻤﻊ آوری ﺷﺪ. ﺑﻌﺪ از اﺳﺘﺨﺮاج  ﻧﺎﺷﻨﻮاﯾﯽ
 0313 rezylanA citeneGهﺎی ﺧﺎم ﺑﺎ اﺳﺘﻔﺎده از ﺗﺰرﯾﻖ ﻧﻤﻮﻧﻪ هﺎ ﺑﻪ اﻟﮑﺘﺮوﻓﻮرز ﻣﻮﺋﯿﻨﻪ ، دادههﺎی رﻓﺮﻧﺲ اﻧﺠﺎم
ﻣﺤﺎﺳﺒﻪ  SSPSﻓﺮاواﻧﯽ ﺟﻬﺶ هﺎ ﺑﺎ ﻧﺮم اﻓﺰار آﻧﺎﻟﯿﺰ ﮔﺮدﯾﺪ.  rekraMeneGو ﻧﺘﺎﯾﺞ ﺗﻮﺳﻂ ﻧﺮم اﻓﺰار  آوریﺟﻤﻊ
  .ﮔﺮدﯾﺪ
ژن ﻣﻮرد ﻣﻄﺎﻟﻌﻪ ﺑﻮدﻧﺪ. ﺑﺎ اﺣﺘﺴﺎب ﺣﺎﻻت  ۵ﻣﻮرد دارای ﺟﻬﺶ در  ٠۴ﺑﯿﻤﺎر، ﻓﻘﻂ  ٠٠١از ﻣﯿﺎن : ﯾﺎﻓﺘﻪ هﺎ
ﺟﻬﺶ رﯾﺰ ﺣﺬﻓﯽ، رﯾﺰ ﻣﻀﺎﻋﻒ ﺷﺪﮔﯽ و ﻧﻘﻄﻪ ای در ﺑﯿﻤﺎران ﻣﺸﺎهﺪه ﮔﺮدﯾﺪ.  ۴٧هﺘﺮوزﯾﮕﻮت و هﻮﻣﻮزﯾﮕﻮت، 
  % ازدواج هﺎ ﺑﻪ ﺻﻮرت ﺧﻮﯾﺸﺎوﻧﺪی ﺑﻮدﻧﺪ. ٨۵ﻣﺬﮐﺮ ﺑﻮده و  4F3UOPﺗﻤﺎم ﺑﯿﻤﺎران دارای ﺟﻬﺶ در ژن 
%،  ۵٫٠١ﺑﻪ ﺗﺮﺗﯿﺐ  1SFWو  4F3UOP، 6BJG، 3BJG، 2BJGﻓﺮاواﻧﯽ ﺟﻬﺶ هﺎی ژن  :ﻧﺘﯿﺠﻪ ﮔﯿﺮی و ﺑﺤﺚ
 4F3UOPﻣﺮﺑﻮط ﺑﻪ ژن  ﻣﻮرد ﺑﺮرﺳﯽ، % ﮐﻪ ﺑﯿﺸﺘﺮﯾﻦ ﺳﻬﻢ ﺟﻬﺶ هﺎ در ﺑﯿﻦ ﭘﻨﺞ ژن ٧% و  ٩١%،  ۵٫٣%،  ۶
  .ﺪﺷﺎﺑ ﯽﻣ ﯽﻓﺬﺣ ﺰﯾر یﺎه ﺶﻬﺟ٧۴٫٣  یا ﻪﻄﻘﻧ یﺎه ﺶﻬﺟ و %٩٫۵  ﻢﻬﺳ ﻦﯾﺮﺘﻤﮐ و ﻦﯾﺮﺘﺸﯿﺑ ﺐﯿﺗﺮﺗ ﻪﺑ %
 یا ﻪﻄﻘﻧ ﺶﻬﺟ .ﺪﻨﺘﺷاد ﺎه ﺶﻬﺟ ﻦﯿﺑ رد ار35delG  نژ ردGJB2  ،طﺎﻘﻧ ﺮﮕﯾد رد نآ یﻻﺎﺑ ﺲﻧﺎﮐﺮﻓ فﻼﺧﺮﺑ
) ﺖﺷاد ﯽﻨﯿﯾﺎﭘ ﯽﻧاواﺮﻓ قﺮﺷ بﻮﻨﺟ ﻪﻘﻄﻨﻣ رد١ % دوﺪﺣ ﻂﻘﻓ ﻪﮑﻨﯾا ﻪﺑ ﻪﺟﻮﺗ ﺎﺑ .(۴٠  یاراد رﺎﻤﯿﺑ داﺮﻓا %
 ﻦﯾا رد ﯽﯾﺎه ﺶﻬﺟ۵ و یا هروﺎﺸﻣ یﺎه ﻪﻨﯾﺰﮔ نﺪﺷ ﺮﺗ ﻞﻣﺎﮐ ﻪﭼﺮه یاﺮﺑ اﺬﻟ ،ﺪﻧدﻮﺑ نژ  یاﺮﺑ ﺺﯿﺨﺸﺗ
ﻏ ﯽﯾاﻮﻨﺷﺎﻧ.ددﺮﮔ ﯽﻣ ﻪﯿﺻﻮﺗ ﺮﮕﯾد یﺎه شور ﺎﺑ ﺎه نژ ﺮﮕﯾد یﺎه ﺶﻬﺟ ﯽﺳرﺮﺑ ،ﯽﻣورﺪﻨﺳ ﺮﯿ  
:یﺪﯿﻠﮐ تﺎﻤﻠﮐ  ،ﯽﻣورﺪﻨﺳ ﺮﯿﻏ ﯽﯾاﻮﻨﺷﺎﻧMLPA ، نژ ،ﻦﯿﺴﮑﻧﺎﮐ نژPOU3F4 نژ ،WFS1 نﺎﺘﺳا ،
نﺎﻣﺮﮐ . Abstract 
Introduction and Objectives: Hearing impairment (HL) is one of the most common 
sensory-neural defects with a prevalence of 1 in 1,000 in the world and 1 in 166 infants in Iran. 
More than 50% of HL are hereditary. Genetic factors are responsible for 70% of non-syndromic 
cases of this heterogenic disease, and mutations in many genes have been identified so far. The 
deletion and duplication mutations in non-syndromic hearing impairment related genes are 
among the most common types of mutations that cannot be detected by conventional sequencing 
methods. The MLPA technique is a simple, relatively inexpensive and robust method for 
detecting deletions/duplications and even point mutations. In this study, we identified and 
evaluated the mutations of the five common genes associated with non-syndromic deafness, 
namely, three Connexin genes (GJB2, GJB3, and GJB6), POU3F4 and WFS1 genes using 
MLPA technique in the southeastern population of IRAN. We aimed to estimate the mutation 
frequencies of these genes in order to take an effective step towards genetic counseling before 
marriage and pregnancy and to reduce the incidence of this disease in the area. 
Methods: Peripheral blood of 100 patients with non-syndromic deafness and 10 healthy 
individuals without familial history of deafness (reference samples) were collected. After DNA 
 extraction, the MLPA reaction was performed; raw data were obtained by 3130 Genetic 
Analyser and the results were analyzed by GeneMarker software.  
Results: Among 100 patients, only 40 cases had mutations in the 5 studied genes. Considering 
the heterozygote and homozygous states, we totally found 74 mutations including micro 
duplication, micro deletion and point mutation in patients. All cases with mutations in POU3F4 
gene were males and 58% of marriages were consanguineous. 
Discussion: The mutation frequency of GJB2, GJB3, GJB6, POU3F4, and WFS1 genes were 
calculated 10.5%, 6.5%, 3.5%, 19%, and 7%, respectively. Unlike the previous studies, 
POU3F4 gene had the highest mutation frequency in this study. Also, we found that 74.3% of 
mutations were microdeletion and only 9.5% of them were point mutation. Unlike high 
frequency in other area, the 35delG point mutation in the GJB2 gene, had a low frequency in the 
south-east region of IRAN (1%). Regarding that only 40% of the patients had mutations in these 
five genes, so to achieve more complete genetic counseling and diagnostic options for NSHL, 
analyzing of other mutations in other related genes are recommended. 
Keywords: NSHL, MLPA, Connexin genes, POU3F4 gene, WFS1 gene, Kerman province. 
 
 
 
 
 
 
 
  
 
KERMAN UNIVERSITY  
OF MEDICAL SCIENCES 
 
Faculty of Medicine 
 
In Partial Fulfillment of the Requirements for the Degree MSc 
 
 
Title  
using MLPA technique in  genetics syndromic hearing loss-of nonInvestigation 
province Kerman 
By  
Manouchehr javid 
 
Supervisors 
1- Dr. Mohammadreza Bazrafshani   2- Dr. Ahmad Anjom shoaa 
 
         Thesis No: (568)                                                                  Date (September, 2019) 
